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WATER RESOURCES ELEMENT

| NTRODUCTI ON

Bainbridgelslandis a quastendosed environmentthat requiresa holistic perspective
to understandthe interdependenca mong t he | sl andds three pr.i
groundwatey surface water, andtormwater Although these waters are typically
reqgulated and managed independently, they araature, intimately connected.
In fact, it is all the same water, simply given a different name and managed
according to where it resides in the hydrologic cycle at any given time (see

Figure 1).

When rain falls, rainwater that is notaporated or take up by plantswill take

one of three paths. It may infiltrate into the ground where it is called
groundwater It may drain directly intsstreamsand harbors where it is called
surface water, or it may be captured by manmadeastructuresuch as street
drains, ditches, odetention/retentiomonds where it is calledtormwater

Rainwater that infiltrates into the groundrbundwatel may be pumped from
wells to provide drinking water or irrigation or seep out of the ground into
streams springs, and hdors where it is, again, called surface water. Likewise,
stormwatermay discharge into a nearby stream or harbor and become surface
water or infiltrate into the ground and becom®undwater

Figure 1. The Hydrologic Cycle

Hydrologic Cycle

Groundwater

2016 Planning Commission DRAFT 1 Water Resources Element



4/29/2016

In order to successfullgrotect and manage any one of these waters, one must protect and
manage all three. Taddressthese interrelationships,a separateWater Resources
Elementhasbeen developedisfollows:

1 Generalwaterresourcesnanagemenpolicies
Groundwatemrotection ad managemerdnd-protectiomolicies
Surface wateprotection angnanagemerdand-protectiomolicies
Stormwatemprotection andnanagemerdnd-protectiomolicies
Residential orsite sewagesystem policies

Contaminated sites policies

Public education and treach policies

= =4 -4 4 A8 2

Land use Connection

In the developmenbf policiesrelatedto the managemendf our Island waterresources,
it is_ importantto understandhe links betweenwater resourcesgjuality and quatity and

land use Most water quality and habitatntegrity impactsare causedby the way land

was or is used.Developedland allows for rapid runoff and inundation of natural

conveyancesystemssuch as wetland and streams Rapid runoff can causedamage
through flooding, erosion,and waterborne contamindon.

In_addition, household create sewage which needs disposal either by a wastewater
treatment plant or by residential-site sewage systems. Washter treatment plants are
reasonableffective at cleaning wastewater, but do not at present prowidplete removal

of nitrogen nor treat for contaminants of emerging concern which include, but are not
limited to, byproducts of medicationgcreational drugd)ealth and beauty products, and
caffeine.

Residential onsite sewage systemsanfail andcaug contaminants
to _enter the surfacewater and/or groundwater Even functioning systems, depending
upon density and proximity to surface water angroundwater can contribute to
accumulations of nitrogen and contaminants of emerging concern in these waters.

Use of fertilizers, pesticides, and other chemicals for cropland, lawns and gardens, and
vehicle andhouseholdtleaning and maintenance as well as improper pet and livestock waste
management can add significant contamination to surface ,wsttemwater and

groundwater

Commercal and industrial uses, past and present, leave behind pollutants in our soils. In
particular, historidand uss such as large row crop agriculture, lumber, petroleum, and
others have left behind legacy pollutants in sedimeuntts @n upland properties and in the
sediments along the bottoms of stneams harbors, and nearshore areas.

Without proper coordinationof the regulationsthat will implementpolicy statements,
conflicting signalsmay be givenwhendealingwith waterresourcedssues.For example,
a surfacewaterproblemmayberesolvedby efficiently collectingandremovingall water
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from the areawhereasa groundwaterechargeissuemayrequirethatthe waterbe kepton-
siteto allow for infiltration.

Another conflict ariseswhen infiltration of stormwatercompetedor spacewith on-site
sewage systerdrainfields. Thereare physicallimitations to the ratesof infiltration and
absorptiorbasdon soil types,which maymakeit impossibleto havebothof thosefacilities
on the samesite. Wheredevelopmenbccursin importantaquiferrechargeareas special
considerationis neededto preservethe volume of rechargeavailableto the aquiferand
to protectthe groundwaterfrom contamination.

A key componenbf thewaterresourceprotectionand adaptive managemesttategyis
adequatenonitoringand-assessmein order to assess impacts of curréamnd use
and effectiveness of applied management actions.

The overriding themethat runs throughall of the policiesand gods in this elements
the preservationand protection ofwater quality, water quantity, and ecological and
hydrologic function.

Climate change

Climate chang@rojections indicate that over tkeming decadesea level may rise up to
four feet in thdPuge Sound region, the ocean will become more acalclclimatic
conditionsarelikely to becomevarmer.Thiswill resultin more intenseain events during
the wet season witlonger,drier summersthough overall annual volume of rainfall will
remain appoximately the same.

Ocean acidification will likely impact aquatic species survival and assemblages in our
marine areas and sea level rise will likely impact habitat andibfrdistructurein our
nearshore areas includihgmes, businesses, and pubidicilities such as roads and sewer
facilities.

Wetter conditionsduring the wintertime willncrease wateavailability, but maycause
flooding or diminish watequality. More intenseandfrequentstorms otheavierainfall
eventscancausestormwaternundation and localizeflooding, chronicflooding, non
infiltrated run-off, erosionandlandd. IDes.Increasedntensityof rainfall mayalso
diminish aquiferrechargeratesassaturated soilarelessableto absordarge amountsf
waterfalling over shortperiodsof time.

Warner, drier conditionsin the summertime wilincreasesvaporatiomatesandwater
demandoy plants, wildlifeandpeople.and maydiminishwaterquality. Dry conditions
decreasavateravailability, resultingin reducedstream flow anddiminishedaquifer
recharge Warmer and der conditionscanalsoreducewaterquality, bothby increasing
in-streamtemperatureandby concentratingontaminantsn smallervolumes of water.
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VI SI ON

Bainbridge Islandds water resources (precipit
climate resilientand demandand quantity are adequate for all forms of lifethe Island.

Aquifersare continuously monitored and maintained above the early warning level. The water

quality for most of the consumed water is monitored to ensure quality fully meets the standards

for drinking water. Education on wateonservatiorhas resulted in a significant reduction in

the average water consumption peusehold The Bainbridge Islandroundwatemmodel is

reqularly updated with new data and results from model runs are used to maintgirtong
sustainabilityo f t h e | sréseurcebsibow impeattdevelopmetdchniques are applied

to allland use and redevelopment.

GOASAND POLI CI ES

GOAL 1 General Water Resources

Protection of water resources is of primary importance to the Island. Therefore, thgoal
is to manage thavater resources othe Island in ways thatrestore, enhance, and preserve
their ecological and hydrologic function ferpresent-and-projectediand-use,recogniing
that they are arethe sole water supply and that:

91 Degradation of greundwaterguatity-and-gquantity water resourcesis not allowed.

" I cticiontiv utilizad.
1 The longterm sustainabiltyof t he | sl andds watdetaking esour ce
into account future climatic conditions and their effects on the water cycle

—Fhe-waterneeds-oNnew developmentand population growth are managed so
that water resources remain adequate for the |ndef|n|te future&ppreved—uneler

1 Groundwater surface Water andstormvrater monitoring, data assessmentand
reporting Adegquate-dataefthe-waterresoeureeare current and availableincluding
future projections of availability, quality and need

1 Use current and future technology to maintain and protect wateresources.

Generd Water Resources Policies

Policy WR 1.1

The Cityshall study future climate and demand scenarios to accurately understand future water
resource conditions.

Policy WR 1.2 1.1

qua#ty—lelanelwrele—wa{epserweeﬁroundwater surface waterandstormwaterare resourcethat

shall be protected and managed to preserve watdrtyj@md gquantity and to retainnatural
ecological and hydrologic function to the maximum extent practicable
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Policy WR 1.3 1.2

m—eeemtmaﬂen—wmq—&ppmpna{e—ageneléﬁo foster sustalnablewater resources plannlnq,

protection,managementnonitoringandon-goingeducatiorandoutreachshouldbe provided by

the City in _coordination withgovernment agencies at all levels, drinking water purveyors,
watershednanagement group3yibes, nonprofit organizations|ocal integrating organizations
for regioral recovery and protection, and other stakeholders

Policy WR 1.4 13

The policies in this elementork in tandem withthe protective measures set by he t y 6 s
Shorelire Management Master Progra@ritical areasOrdinanceand any other environmental

or water resources management ordinance established by the City

Policy WR 1.5

Identify the areas of the Island that are the most vulnerable to pollution from concentrations of
fecal coliforms and nitratg$or example, from septic fields, agricultural activities, or fertilizers),
and monitor those areas to determinearnfd when preventative or restorative measures are
warranted.

GOAL WR-2 Groundwater Protection and Management Protection-Policies

Policy WR 2.1
Recognize that the entire Island functidmsprotecroundwateresources,-areasidentifiadan

high-aquifer rechargearea Low impact developmem¢chniques are essential for maintaining

aquiferrechargesheuldbe-maintained-in-low-mpact-uses

Diseussion Low impact uses andw-impaetless intenselevelopment are appropriate for areas

with highaquiferrecharge Low impact usefcludedevelopment for buildings, roads or parking

that has a reduced area of impact on the land. Low impact uses do not depend on regular
applications of fertilizers or pesticidet.ow impact developmeig an environmentaliyriendly
approach to site development astdrmwatermanagement, emphasizing the integration of site
design and planning techniques that conserve and protect the natural systems and hydrologic
functions of a site.

Policy WR 2.2

Areas of highaquiferrecharce shouldbe identified and assessed as partlahd useapplication.
Careshouldbe taken to minimize the effect of development on these areas.

Policy WR 2.3

To pretectislandoromote efficient use ajroundwaterresources, the Citghall encourage the
develepmentandxpansiorof public and private water systems, rather than encouragilgpw
or individual residential wells.
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Policy WR 2.4

The Cityshall assess the impacts of proposed activities and development on the flow of springs
andstreamsand kvels ofwetlands that are either sustaineddrpundwatedischarge or contribute
rechargeto groundwatey and requirean assessment of anticipategreguirirg—ahydrologic
impacts assessment+epartActivities or development may be restrictedd—resteting—the
activities-or-developmerdased-onif the reporindicates any adverse impaetsdiormitigating
impasts

Policy WR 2.5

The City, in cooperation with the appropriate regulatory agencies (e.g., Washington State
Department of Health and the Kips&eunty Public Health District)sheuldwill institute new
wellhead protection procedures.

Policy WR 2.6

The City shall promete-the—use—aflevelopencourage the use aitegrated pest management
techniques and the reduction of pesticide and herbicideitise the City boundaries.

Policy WR 2.7
Establisha stakeholder group to develop an Islavide Ggroundwate®Mmanagemeniplan.

Policy WR 2.8

Develop a program to stronglypeourage exempt wiabwners to reqularly monitdhe quality of
their well waterand identify leaks using tools such as flow meters. Resutisidbeself-repored
to the Kitsap Public Health District.

Policy WR 2.9

Recognizing that the Islaradjuifersystem is a Sole Sourfguiferas designated by EPA, institute
an added level of delopment and relevelopment permit review to prevent or mitigate potential
pollutantgenerating activities associated with propdsed use

Policy WR 2.10
Developanislandwide seawater intrusion prevention requlatigadicy.

Policy WR 2.11

The Cityshall develop a \ﬂter conservaﬂoproqramshe&dlee—aqe#esswely—eemsued—bv—the—cny
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Policy WR 2.12

Water reuseand reclamation will be encouraged to serve as a supplementary source {for high
water users suchs industry, parks, schools, and golf courses, as approved by the Washington
State Department of Health.

Policy WR 2.13

Develop a program that encourages homeowners to explore innovative methods for recapturing
and reusing surface watemoffand grey wter, as approved by the Washington State Department

of Health and the Kitsap Public Health District.

Policy WR 2.14

Maintain a comprehensive program g@bundwaterdata gathering and analysis. The program
shallincludemodeling, hydrogeologic argeologicstudies and monitoring of static water levels,
water use, water quality, surface water flows, and acquisition of other data as necessary.

NOTE: GOAL 3 HAS BEEN BROUGHT OVER FROM THE ENVIRONMENTAL
ELEMENT WHERE THEY WE RQUAIIE BRESOBRCEFGOALSG &
7)0

AguaticresoureesGOAL 1 WR-3 Surface Water Protection and Management

Preserve-and-protectthe—s|—an-d-acatierespuacesAdahiavg no netloss of

ecological functions and processes necessary to sustaguatic resourcesincluding loss
that may result from cumulative impacts over time.

Over the—pastrecentdecads, awareness has grown of the importanceraservirg and

protectingaquatic resourcegparticularh-wetlands,—in—our—naturaland-built-envirenment

Aquatic resourcetiave a number of important ecological functiopgcessesand values.
These functions varrem-wetlandto-wetland-stream-to-streanbut include providing water
quality protection, flood plain control, shoreline stabilization, contributiongréaindwater
and stream flows and wildlife and fisheries habitatetland-andstreamsAquatic resources
also have values as natural areas providasghetic, recreational and educational opportunities
thatneed-toshouldbe preserved for future generations

! Aquatic resources Marine nearshorayetland, streamslakes, creeks and associated vegetated areas.
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Developmentshouldnot be approved in requlated aquatigical areasor their associated
water quality buffer unless the subject peay is encumbered to such an extent that

appllcatlon ofdevelopment requlatchNouId deny all reasonable use of property

AQ-13 Policy WR 3.2

Require that vegetated buffers be maintainetadvben proposed development and the aquatic
resource in order to protect the functions and values of such systems. DegradegHuifdrs
be restored to enhance their functidilow Rreductions in vegetated buffesisaltbe-allowed
only in areas whereush reductions, if consistently applied, would not result in significant
cumulative impacts taquatic resourceandfish and wildlife habitat

AO-14 Policy WR 3.3

Require that buffers be retained in their natural condition wherever possible, whilengllowi

for appropriate maintenance. Where buffer disturbance has occurred, require revegetation with
appropriate species, with a preference for
values.

Diseussion Vegetated buffers facilitate infiltrationd maintenance of stable water
temperatures, provide the biological functiariglood storage, water quality protection and
groundwaterecharge reduce amount and velocity of roff, and provide for wildlife habitat.

AO-1.5 Policy WR 3.4
Ensure that deslopment activities are conducted so thaguatic resourcesand natural
drainage systems are maintained and water quality is protected.

AO-1.6 Policy WR 3.5

Prior to any clearing, grading, or construction on a siteyetllands, streamsand buffer areas
shouldbe specifically identified and accurately located in the field in order to protect these

areas during developmenA#epeerstmmHeFFpeﬁnanenﬂﬂsew—maﬂeeheqube—plaeed
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AO-1.8 Policy WR 3.6

Herbicides and pesticideseuldshall not be useth aquatic resource areastlanes streams
and buffes areas andshouldbe discouraged in the areas that drain into them.

AO-110 Policy WR 3.7

Prohibit Aaccess to regulatedwetlands aquaticcritical areas by farm animals sheuldbe
diseouraged Agricultural activitieswithin proximity of aquatic resourceshouldcomplete a
farm management plan addressing water quality and other natural resource pretestioa

-conformance-with-Best Management-Practices

AO-111 Policy WR 3.8

Mitigation shall be required to compensate for unavoidable impacts to aquiital areas
Mitigation shouldbe desmned to achieve no hess in functlons and processesam‘uaic
resources Re )

Policy WR 3.9

Promotewatersheebasd mitigation to meet federal requlations, improve mitigation success
and better address tkeologicalptieritiesdemandso f t h e watesshed.n d 6 s

Poliey WR 3-10 MOVE TO GOAL 1

Policy WR 3.10

Work with state and local health departmentsviauate the merits of new technologies such
as greywater capture, package tmeat plants and composting toilets, as alternativesptic
and sewer systemsaand determine which of those systemisould be allowed and/or
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encouraged to better pr ot ec groubdvaesgfacanatert y and
and nearshore emenment.

Policy WR 3.11

TFhe City-will-eConsider thamplicationsimpactsof climate changeand oceamcidification,
and-theirimpactsrhendeveloping regulations or approving capital projects relataduatic
resourcesincluding marine nearshoreglands, streams lakes, creeks, associated vegetated
areas anfrequently flooded areas

AQ-1.15 Policy WR 3.12

Allow stream relocation only where relocation would result in improved stream hedpitot
when a property owner would otherwise be denied all reasonable use of the property.

AO-1.16 Policy WR 3.13

Degraded channeland banksshould be rehabilitated by various methods (egculvert
replacement,volunteer efforts, public programs or as offsetting mitigation for new
development) to restore the natural function of the riparian habitéish and wildlife

AQ-117 Policy WR 3.14
Resident and migratosradrermeudish streamsand adjacent lanshouldbe preserved and
enhanced to ensugesustainable fishetre-propagation-of- satmeonid-fish

AO-1.18 Policy WR 3.15

Require the construction gfublic facilities recessaryaads—and-utilitycorridorso avoid
wetlandand-stream-crossings-aadcroachment into ardisturbance of aquatic resources
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Policy WR 3.16

Maintain a comprehensive program of surface wateentorydata gathering and analysis.
The programshall include monitoring and assessment of physical, chemical, and biological
health of surface watercosystems to includgreams ephemerabtreams lakes,wetlands,

and marine waters. This may include waftww, sediment, habitat, submerged aquatic
vegetation,fish and shellfishtissue, aquatic species diversity and other ecosystem health
indicators.

AO19 Policy WR 3.17

Pevelop-aSupportacommunitywide program to educate Islé residents about alternatives to
using and disposing of herbicides, pesticides, and btheseholdthemicalsto reduce impacts
to marine shoreline areasetland, streams and otheenvironmentally sensitive areas

Policy WR 3.18
Promote andupport wlunteer or communitdriven restoration projects.

AQ-113 Policy WR 3.19

The Cityshouldmake every effort to purchase or obteimservation easemerfor significant
wetland and areas of the shoreline critical to natural habitat.

Policy WR 3.20

Permanat visual markershould be placed around the buffer areas of protectgdatic
resources

THIS GOAL MOVED TO UTILITIES ELEMENT
Drinkina W Service Polici

GOAL WR-4 Stormwater Protection and Management
Stormwateris_a resource that, rather than be aptured and carried away as a
wastestream,should be protected from pollutants and retainedon site to replenish
aquifersand maintain wetlandand summer stream flows, preserving or mimicking the
natural water cycle to the maximum extent practicable

Policy WR 4.1

Complywithallr equi r ement s of t he C iargeyHimnsinatidra $ystamn a | P
Phase Il MunicipaBStormwateiPermit(NPDES Permit)

Policy WR 4.2
Continue to povide ongoing opportunities for the public to participate in the desmsiaking
process i nvol ving t he devel opment ,Stormwagerl e ment
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Management Program (SWMP) through advisory councils, public hearingswaisgdshed
committees

Policy WR 4.3

Continue to improve and maintain an education aantleach program designed to reduce or
eliminate behaviors and practices that cause or contribute to adtersevaterimpacts and
encourage the public to participate in stewardship activities

Policy WR 4.4

Continue to dentify and eliminate sourcespfo | | ut a nt sstorimwatetdiieageGysterng 6 s
through proactive field screening techniques suabffisent monitoring, system inspections and
cleaning, and commercial and industrial business inspeetimhthrough the enforcement of the
Ci t y étPischdrge Detdmn and Elimination ordinance

Policy WR 4.5

Ensure development of, and adherence to, required public and psteamewater pollution
prevention plans (SWPPPs) for public facilities, construction sites, and commercial and industrial
landuse. Encourage the use of such plans where not specifically required.

Policy WR 4.6

Ensure development of, and adherence to, erosion and sediment control @im®ostruction
and developmerditesof any size

Policy WR 4.7

Develop and activelyrdorce a strondg.ow impact developmeiitID) ordinance to require any

and all methods and practices for new development and redevelopment to the maximum extent
practicable and reasonablelD is astormwaterandland usemanagement strategy that strives t

mimic predisturbance hydrologic processes of infiltration, filtration, storage, evaporation, and
transpiration by emphasizing conservation, use oebitin natural features, site planning, and
distributedstormwatemrmanagement practices that are integgtahto a project design.

Policy WR 4.8

Prioritize LID-based retrofit of public and privatstormwaterdrainage systems and built assets
through the inventory, management and fiscal planning process.

Policy WR 4.9
IncentivizeLID retrofit of currentbuilt environment.

Policy WR 4.10
Usewatershedand basn plans as a means to redwstermwaterimpacts anchonpoint source
pollution.

Policy WR 4.11

Comply with al/l reqguirements specifically ident
Daily Load(TMDL) in which the City is a stakeholder.
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Policy WR 4.12

Conduct effectiveness monitoring and assessments to continue to adaptively stamageter
to ensure optimal protection.

GOAL WR-5 Sanitary-sewer Residential On-Site Sewage Systems

Ensure that sevage is collected, treated, and disposed of properly to prevent public health
hazards and pollution ofgroundwater Island surface water,inreluding-and the waters of

the-Puget Soundg-and-to-prometerechargeofthe-waters-of PugetSeund

Policy SSP1.1

Policy WR 5.1 SSP-1.2

Regulations and procedures of the Washington State Department of Health and th€dditssp
PublicHealth Districtshat-apply to all onsite disposal systems. The Cdlyall work with these
agerties to assure regulamspection,maintenance and repair of alnitary seweland onsite
systems located on the Island.

Policy WR 5.2 SSP-15

The Gty shall request notification of all waivers or variances of Kit&gunty-Public Health
DepartmenDistrict requirements, such as modification of setbacks, vertical separation, minimum
lot size, reserve drainfield, etc., prior to issuance and subsemaetifications by theKitsap
PublicHealth District of an approved Building Site Application.

Policy WR 5.3 SSP-1.6

Kitsap—CountyHealth-Districtapproveflalternative systems, such as sand filters, aerobic
treatment, composting toiletand living-systemsete-, shaII be allowed when approved by the
Kitsap Public Health Districs b ; 3 .
are-hot-suitable-orfeasible.
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Policy WR 5.4 SSP1.7

Regulationsshall require coordination between the-site segt andstorm drairage disposal
systems designs to ensure the proper functioning of both systems.

Policy WR 5.5 SSP-1.8

The Cityshall assist the KitsageuntyPublicHealth District in developing a program to require
proper maintenance of all egite wastedisposalsystems in order to reduce public health hazards
and pollution. This progranshall include periodic system inspection and pumping when
necessary.

Policy WR 5.6 SSP-1.9

The City and the KitsageuntyPublic Health Districtshouldwork together ora collaborative
program to fund and pursue grants ordoest loans for low and moderatecomehouseholdto

repair failed septic systemsncentivize maintenance, repair and replacement of sgdtanany
income level.

Policy WR 5.7SSP-1.10

On-site waste disposal systems serving more than lomeseholdshouldbe allowed only with
assurance of proper design, operation, management and approval friditsaipePublicHealth
District.

Policy WR 5.8 SSP-1.11
The City may provide the service of operation ammintenance management for approved large

onsitesanitary sewesystemsI(OSS) or communitysanitary sewesystems in coordination with
the KitsapSeuntyPublicHealth District.

Policy WR 5.9 SSP-1.12

The Cityshouldsupport the Kitsa@geuntyPublicHeath District inestablishirgnaintaining and
improvinga public education program to foster proper construction, operation, and maintenance
of on-site septic systems.

Policy WR 5.10 SSP-1.13

The Cityshouldsupport the KitsageuntyPublic Health Districtin developing and maintaining
an ongoing inventory of existing esite disposal systems to provide needed information for future
studies.

THIS GOAL MOVED TO UTILITIES ELEMENT
Public Sani Polici

THIS GOAL MOVED TO UTILITIES ELEMENT
StormwaterManagementand Protection
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GOAL-WR-7MeniteringPReleies(Incorporated these in each of the sections

above)

GOAL WR-6 Contaminated Sites

ncorporate awareness oknown contaminated sitessuch as former lumber treatment
facilities, former fueling stations, and other pollutantgeneratingland useinto all water
resources managementiand useplanning, and capital facility management in order to
remediate or clean up sites as effectively as possible, while preventingher impacts to
water resources.

Policy WR 6.1

The City will assemble and maintain ané@mory of contaminated sites on the Island to track site
location, contaminant(s) of concergleanup status, and potential to impact nearby surface or
groundwater

Policy WR 6.2

The City will collaborate with EPA, Washington State Department of Ecolagy.tlae Kitsap
Public Health District to address contaminated site assessment and cleanup efforts within the
purview of those agencies to achieve remediation/cleanup as quickly as reasonably. possible

Policy WR 6.3

The City will consult the contaminatedesihventory prior to property acquisition and wethbk
cost/benefit of acquiring such a property.
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Policy WR 6.4

The City will make every reasonable attempt to clepfiemediate cityowned sites that are
known to be or discovered to be contaminated.

Policy WR 6.5

The City wil consult the contaminated site inventory as part of development or redevelopment
site plan reviewand take potential impacts into consideration when maland usedecisions.

Policy WR 6.6

The City will consult the contaminated sitwentory as part of capitatfrastructureconstruction
or maintenance.

Policy WR 6.7

The City will consult the contaminated site inventory as part of emergency management
preparednesand response.

GOAL WR-87 Public Education and Outreach

The City, in concert with federal, state, and local governments; public water purveyors;
watershedcouncils; nonprofits; citizens; and other appropriate entities, will continue to
improve and implement a comprehensive public education and outreach program in the
protection and management of all water resources.

Policy WR 7.1

Educate and inform the public about the purpose and importance of aquatic environments, their
vulnerabilities, and observed status and trends in ecological health and function.

Policy WR 7.2

Educateand inform the public about expectelinate changeémpacts and how these wilffact
t he | sl and o6 sandviteit beneficieleseo ur c e s

Policy WR 7.3PE 1.1

Educate the public about the characteristics ofthgfers y st e m, t he | sypoandobs
it, and its vulnerabilityo contaminatiofincluding seawater intrusiomnd depletion.

Policy WR 7.4PE 12

GroundwaterProtectlon and Management, 2. 1()
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Educat e t he public Abuden Pesighaoh Psogragoahdthat this ur c e
designati on me agnifersystemr. t he | sl andods

Policy WR 7.5PE1.3

S%a%e—Depamqqen{—ef—Healt(Moved to GroundwaterProtectlon and Management 2 13

Educate the public about well head protection and the critical importance of restricted chemical
use or storage within the protection area around wells.

Policy WR 7.6 PE14

Hea#h—Dlstnet (Moved to GroundwaterProtectlon and Management 2. 13
Educate the public abo@rritical Aquiferrechargeareas(or other special conservation asgand
the purposéhey serve to thaquifersystem

Policy WR 7.7 PEL5

Inform the public about how to repompils or illicit dumpings of hazardous waste other

pollutantsand how to access information about location and status of contaminated sites

Policy WR 7.8
Inform the public about how to find information about their well and how to properly maintain it.

Policy WR 7.9

Educate, angrovide technical assistancehe public on methods to identify wasted water indoors
and outdoors and practices to conserve waieh as native landscaping (seaping) and water
use reduction or reuse.

Policy WR 7.10
Providehn how t o0 or i d o s forssmedmslt and ghoraime landevenersi r ¢ e s

Policy WR 7.11

Provide information and guidance on water resources protection best management practices for
commercial, industrial, residential, agricultural, and othed wses to prevent or reduce pollution.

These practices include, but are not limited to, septic system maintenance; pet and livestock waste
management; landscaping and gardenfagn plans;appropriate methods for use, storage and
disposal ofhazardousnaterals and other chemicalsnsite drainage system maintenance, and
automotive care.

Policy WR 7.12
Provide and promote opportunities for citizen stewardship and involvement.
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Policy WR 7.13

Provide LID technical guidance and workshopshuasinesses andontactors working on the
Island.
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WATER RESOURCHENTELEM

EXIT STI NG CONANDI IFONTISURE NBE

- EDS

Thefollowing outlinesthe presentonditionsand understandingf the waterresourcef
the Island and the future needsfor restoration, enhancement, armpdotecton of
these resources.

Groundwater

Groundwateris the sole sourceof drinking water for Island resident§armsand industry
on Bainbridge Island It is found in undergroundreservoirscalled aquifers An aquifer

is defined as a permeablesand and/or gravel formationthatis capableof yielding a

significantamountof waterto awell. Wellson Bainbridgelslandpenetrateseveraldistinct
aquifersto allow withdrawalof drinking waterby individual homeownersand municipal
water purveyors.Most individual householdwells penetrateo depthsof lessthan 300

feet. Someresidentsare still usinghanddug wells less than 40 feet deep,completedin

the permeablesedimentknown asthe VashonRecessionaDutwash.Groundwaterfound

at this level also feedsthe base flow (summer flow)for Island streams High capacity
wells have beendrilled as deepas 1,200feet to find adequatanarketablequantities of

waterfor public and privatewaterpurveyors.While few in number thesewells producea

largeportionof thels | a padablaewvater. The Blakely Formation,a sedimentarypedrock
formation,dominateghe geologyon the southernendof the Islandandlimits groundwater
productionin this area.

hydmlegmda%aa«%&bleteeeﬂne%henorOurunderstandln@fthel sI amatdrlcesmurces

hasbeenenhancedhroughhistorical stulies such ashe City of Bainbridgelsland, Level

Il Assessmehpreparedby Kato & Warrenand RobinsonNoblein 2000and monitoring
and assessments compl et ed Groonndwater®Managansent
Program. This work includes thedevelopment, improvement, and utilizatiaxf a

groundwatemodel; the development oﬁmell monltorlnq networkandthe |mplementat|on
of longterm monltorlnq. he : A A

t

Bainbridge Island has six principafuifers(Kato & Warren and Robinson & Noble, 2000),
the extents of which were refined in tenceptual Model and Numerical Simulation of the

GroundwatesFlow System of Bainbridge Island, Washingtd®GS, 2011). The six
aquifersdelineated below reflect updated understanim®d on the United States
Geological Survey (USGS) modéidditional details about thaquifers including detailed

maps and discussion regarding the extent, thickness, and other characteristicsogad be f

in the USGS report.
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PerchedAquifer (PA)d This aquiferis comprised predominantly of Vashon Advance glacial
outwash (Qva). The top of tlguiferranges from sea level to more than 300 feet above mean sea
level [ft MSL], with a thickness of 20 to 206et, and is utilized predominantly by domestic wells.
About 4 percent of wells are reported to be completed in this unit.

SemiPerchedAquifer (SPA)d This semiperchedaquiferexists withinpermeabldénterbeds

(QClpi) of the upper confining unit (QC1). &liop of theaquiferranges from sea level to more than
200 ft MSL, with a thickness of 10 to 50 feet. About 25 percent of wells are reported to be
completed in this unit.

Sea LevelAquifer (SLA)O The Sea Levehquifer(QA1) is extensive, widely used, anmbstly
confined by QC1. The top of tlemuiferranges from200 to 200 ft MSL, with a typical thickness of
25 to 200 feet. Fiftsthree percent (53%) of wells are completed in the SLA.

Glaciomarine Aquifer (GMA)® This aquiferconsists of watebearing unitsvithin a thick

sequence of fingrained glaciomarine drift (QA2). The top of thquiferranges between more than
-500t0-:3 00 f t MS L, with a typical t hickness of 20
production wells and at least 4 domesitills are completed in thaquifer, representing about 2

percent of wells.

Fletcher Bay Aquifer (FBA)d The FBA (QA3) is the deepest identifiaduiferon Bainbridge

Island. Several large production wells are completed irathisferincluding the FletcheBay Well.

The top of theaquiferranges between more tha&d00 to slightly less than 600 ft MSL, with a

typical thickness of 50 to 300 feet. While representing only about 1 percent of wells on Bainbridge
Island, the metered KPUD and COBI FBA wells pr@vabproximately 30 percent of the estimated
total Islandgroundwatemproduction.

Bedrock Aquiferd Less than 1 percent of the wells are completed in the sedimentary Blakely
Harbor and Blakeley formations on the south end of Bainbridge Island.

Other wells orBainbridge Island are either completed in water bearing zones within confining
units or have an indeterminaquifercompletion zone.

COBl 6s monitoring wel/l net wor k i squiftisast r i but ec
follows: 16 in the Perchefguifer, 7 in the SemPerchedAquifer, 32 in the Sea Levdquifer,

5 in the Glaciomarindquifer, 9 in the Fletcher Bagquifer, and 1 in the Bedrockquifer.

Aspect has updated the US@®undwatemodel to include one new public supply well

(KPUD NorthBainbridge Well #10), for a total of 1,470 Group A and B public wells and

exempt wells estimated to be active on Bainbridge Island.

Aquifer Concerns and Observed Conditions

There arewo primary concerns iprotecting araquifersystem.These are qualitgnd quantity.

Quality

Seawater Intrusion

One of the most commamoundwatemuality concerns for Islands or other saltwater shorelines

is saltwater intrusion, which is the movement of saltwater into a freshagpider. Where the

source of saltwater imarine water such as Puget Sound, this process is known as seawater

intrusion. Seawater intrusion occurs when the saltwater/freshwater interface moves inland from

offshore. Freshwater is less dense than saltwater and so freshwater will float abovers#ltwa

is the pressure of the overlying freshwater that keeps the interface offshore. Excessive pumping
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or overuse of the overlying freshwater will pull the interface toward the shoreline and possibly
inland.

Some of ounquiferssuch as thehallow Peched and SenfPerchedquifersare, generally, not
in_contact with saltwater and, therefore, generally not susceptible to seawater intrusion (an
exception being where theaquifersare present near the shoreline).

The Sea LeveAquifer and our deepediquifers can be susceptible. How susceptible can vary
from aquiferto aquiferand, even within the sanaguifer, depending upon local conditions.

In order to monitor for potential seawater intrusion, the most common practice is to measure
chloride concengition and spefic conductivity in groundwater The Ci t @roumdwater

Management Programonducts annual chloride samplingaguifersor wells susceptible to
seawateintrusion. The established Early Warning LevelE®YL, is a chloride concentration

>100 mg/L or any 4 consecutive samples showing an increasing ffendate, o wells in the

Cityds monitoring network (including Kitsap Pu
wells) exceeded the EWland m trends in chloride results were adt

Chloride concentrations typically varied between 2 mg/L and 15 mg/L. Results in 2013 and
2014 in the Fletcher Bagquifer indicate slightly elevated chloride above histdvaeline
concentration, but not upward trending results. However, tshseald be monitored for
continued changes.

Additionally, th e  Cgrduyd@watemodel was run by USGS in 2010 amtated, recalibrated
and run agaiby Aspect Consultinan 2016to examine the potential for seawater intrusioder
different water productioife.q., growth) scenariosModel projections indicated no seawater
intrusion. It shouldbe noted thahe models designed to observe regional scale conditibus
the scalds not fine enough to assess very localized conditions such as one or twalovails
the shoreline Therefore, it is important to nnue to monitorin vulnerable areas to catch
potentially developing local conditions.

One example is an elevated chloride level measured in one well in the Seabold area in 2006 prior
to the developm n t o f tGloendwéatér Mandgement Program. As there was no
established program in place at the time, there was no immediate follow up sampling/study to
confirm seawater intrusiorather than a souragther than seawater intrusion. Other common
sources of chloride imgroundwaterinclude connate, or veryid, groundwater septic system
effluent, very hardiroundwater windblown sea spray, aneéchargefrom irrigation, agricultural
practices, and well disinfection. Chloride from any of these souareesult in elevated levels

of chloride in amaquiferor well. Erroneously interpreting chloride concentration data without
more detailed study may result i n what i s cal
problem that does not in fact exisiThat is why follow up investigation using sgpecific
assessments, is necessary before seawater intrusion can be conflmmélity, the Kitsap

Public Health District, and the Kitsap Public Utility District have teamed up to scope a localized,
focusel study in theSeaboldarea for potential funding in 2017.

Nitrate
According to USGS research, nitrate is the most commonly found pollutambumdwater
nati onwi de, particularly in rural areas. Ni tr a
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Contaninant Level (or MCL) of 10 mg/L can have serious health effects primarily for infants,

but also pregnant women and individuals undergoing treatment with antioxidant medications.
Nitrate converts to nitrite _in the digestive track which causes a condit@h

met hemogl obinemi a which | owers the oxygen in
Baby Syndrome. 0 Brain damage, even death, ca

High nitrate levels igroundwatercan also indicate the possibility that other contaminants may
bepresent in the water such as bacteria or pesticides.

The typical sources of nitrate gmoundwateiinclude the application of fertilizers and pesticides,
mostly from agricultural row crofarming, but commercial angsidential use€an be significant

souces as well (such as lawns, parks, golf courses, ballfields, nursaries, and extensive gardens).
Other sources include industrial processes and wastewaters, the land application of wastewater
treatment plant sludge or bidd®s, and on site septic systeaturns.

Although theGroundwateManagement Program does not, at present, routinely monitor nitrate
in_groundwatey the Citybds consultant examined nitr:
District (KPHD) as part of the 2013016 assessmentlitrate datavere not found to exceed

EPA6s MCL of 10 mg/ L. Nitrate data for Group
indicate any trends. Data submitted to KPHD for exempt wells are typically single results and

are insufficient to calculate any trends. Howgr, the maximum result during the last 15 years

(2000 2014) was 5.17 mg/L in 2007. There are no apparent trends over time or geographically
across the island.

Other Water Quality Concerns

Generally groundwatemuality on the Island is very good. Hovegvmoderate levels of iron and
manganese are naturatigcurring and common. Although neither of these minerals normally
exceed EPA6s standards for drinking water, t |
Many public water systemand somenvate systems use filtration devices to remove or reduce

these minerals.

Sole SourceAquifer Designation

In 2013, the Bainbridge IslahuiferSystem was designated a Sole Sodqeifer. Sole Source
Aquifer Designation can apply to orguiferor a ystem of multipleaquifersas is the case with
Bainbridge Island.

The Sole Sourc@Aquifer Designation Program is an EPA program authorized under the Safe
Drinking Water Act of 1974. Section 1424(e) defines a sole scamoder a s it hhe sol €
principaldrinking water source for the area and which, if contaminated, would create a significant
hazard to public health. o

The EPA more specifically defines a sole or principal soamgfer as one which supplies at
least

50 percent of the drinking water conseninn the area overlying ttaguifer, and that these areas
have no alternative drinking water source(s) which could physically, legally, and economically
supply all those who depend upon #wiiferfor drinking water.
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The program and designation are sfiemily designed to protect the quality of drinking water by
helping to prevent contamination of taguifersystem. It provides this protection by raising the
level of awareness of the vulnerability of tiguifersystem to contamination and our deperude
upon the system as a drinking water supply.

Further, it requires additional EPA scrutiny of federdillgded projects. EPA inspects proposed
projects for potential to contaminate the underlyammifer, and, where appropriate, requires
modificationsand mitigations to prevent contamination.

However, this additional scrutiny applies to federfillgded projects only, and some projects
such as highways and agriculture may be exempt if they meet criteria laid outeistginished
memorandums_of unddesmiding between the EPA, the Department of Transportation, the
Department of Agriculture, or other agencies.

Quantity

Water Levels

T h e QOGrdaund@waterManagement Program currently monitors water levels in public and
domestic wells Islangvide and in dlsix aquifers Water level is an indicator for water quantity,

and water | evel data are assessed against t
yield. The EWL for safe yield is a declining water level equal to or greater than % foot or more
per year over a }Qear period that cannot be attributed to below average rainfall.

Individual well levels were reviewed for trends and compared against the EWL for safe yield.
All wells were found to be below tH&VNL. Waterlevels in theaquifersdid na indicate any
aquiferwide trends, and only two individual wells were noted for further review.

An exempt well (25N/0221P03) in the Sea LevAluifershowed an apparent average decline

of approximately 0.56 feet/year over thgéar period of recorddowever, further review of the

water level measurement method history showed that it changed twice over the period of record
from a steel tape to a sonic water level meter and, then, back to steel tape. The results collected
via sonic water level meter apared to be inconsistent compared to the results before and after
using the steel tape, a more rudimentary but more reliable measurement method. Therefore, the
sonic level readings were removed from the analysis. Once removed, the remaining data were
belowthe EWL. Wateiuse data were not available for the well. However, the well owner
indicated to COBI that no known change in water use occurred over the period of record.
Continued longerm monitoring of this well using the steel tape method, as plann€E®BY,

will determine if there is a significant trend in water level decline over time.

Group A system wel |l 0 | s-34R0mr)dh the Eletchar BaAquifé/bals | #10
shown an average decline of approximately 0.49 feet/year fromZ0I4 Athough this does not

yet exceed the EWL, it is vegjose to approaching it. Therefore, further monitoring and

assessment are warrant@tie well is situated next to two other Fletcher Bayiferproduction

wells (Island Utility Well #2, Island Utility Vil #4) within the same water system. Production data
have not been available for these wells, which makes it unclear if declines are related to changes in
water use over the period. This system has just transitioned to operation by KPUDR2@1sjGnd

they are now reviewing available information to understand the current conditions within that water
system. Additional data review will continue as the systdmstructureis updated to see if

additional water use, systdoss, or some other factor cotirited to the historical declinbo other
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Fletcher BayAquiferwells monitored exhibited a similar declining trend, so it appears that this
issue is specific to this well and not aquiferwide concern.

Aquifer SystemCarrying capacity

The City, as a community, has yet to fullydefineor characterize a sustainablguifersystem. Some

initial characteristics are keeping the saltwater/freshwater interface offshore and saltwater out of the
freshwater supply, and maintaining a balanced water budget faqthfer system in order to
prevent depletion

To help provide sombaglineinformationabout these initial characteristics and expected impacts to
the system due tdimate changeAspect Consultingonducted a systenarrying capacitymodel
assessmenflThe aquifersystemcarrying capacityassessment wamsed on those safgeld

indicators with EWLs described abousingaquiferwater levels and chloride concentratidhe
on-Islandgroundwateralance for the entirgquifersystem(water budgetyvas dso evaluated. The
groundwaterbalance components do not have EWLSs, but were evaluated to provide additional
context on the predicted changegimundwaterconditions.

Water Level Changedhe following rates ofjroundwaterevel change werbasd on comparing
current and predictegroundwatedevels in 100 years:

The Perched\quifersystem showed an average 0.10 foot per year of water level decrease at 25
locations simulated across the Island;

The SemiPerchedA\quifersystem showed an average 0.13 fomt year of water level decrease
at 12 locations simulated across the Island;

The Sea LevelAquifersystem showed an average 0.09 foot per year of water level decrease at
49 locations simulated across the Island;

The Glaciomariné\quifershowed an averade02 foot per year of water level decrease at 6
locations simulated across the Island; and

The Fletcher Bayrquifershowed an average 0.15 foot per year of water level decrease at 9
locations simulated across the Island.

The predictedgroundwaterlevel changes over a 160¢ear timeframe were less than the COBI
EWLs.

Saltwater/freshwater Interface: The predictive model results indicatedddsdite these slow
declines groundwaterfrom the Bainbridge Islandquifersystem flows to Puget Sound and keeps

the freshwater/seawater interface at a distance from the Bainbridge Island shoreline. All wells
within the Bainbridge Island shoreline maintained chloride concentrations less than 100 mg/L, and
no trend in concentrations was obserbadd on predictive nabel results.

Water BudgetThough the predictedroundwaterdevel declines did not appear to induce seawater
intrusion, they can have impacts on other components in the system such as disdteggenio

to help maintain summertime flows. Thereforasiimportant to examine the componeatshe
systembébs water budget.

Similar to a financial budget, a water budget represaiialance of inputs and outputs. If one
component goes up or down, some other componenifs} go up or down to compensate.
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Groundwaterbalance components are typically difficult to measure directly (suakchargeand
groundwaterunderflow). Thus, thigiroundwaterbalance assessment relies on modeling results
without actual field measurements.

Basd on the 2011 USGS Repohetrelationship betweamoundwatebalance inputs and outputs
for the Bainbridge Islandquifersystem is shown in the following equation:
Ropt = Wppg + Dsw + (GWhps - GWp)
Where:
Inputs include:

Roptis precipitatiorrecharge

Outputs include:

WipgiS groundwaterwithdrawals;

Dsw is groundwaterdrainage to surface water (such as seeps to bluffs, cetedeans etc.);
and

(GW,s - GWyp) is the net lateradroundwatemunderflow groundwaterflow toward Puget
Sound submarine seeps (GNandgroundwaterflowing from the Kitsap peninsula in
deeperaquifers(GWkp)).

To balance the modelled H@&rcent increase mroundwatemwithdrawals and the 2fercent

decrease inechargedue toclimate changethe model showed projected changes in
groundwaterdrainage @ surface water (approximately-f@rcent decrease) and lateral
groundwaterflow (approximately24 er cent decr ease) . Figure 6,
technical memorandunBainbridge Islandsroundwatemodel: Aquifer SystenCarrying
capacityAssessmeni sk 3 Scenarip 2016 compares the water balance components under
current and projected conditiomsed on model results.

The Bainbridge Islandroundwatemodel results showeatjuiferstorage will be reduced by
approximately 11,000 million gallons teeeen current and projected conditions, reflecting the
water level decreases described above. Theaedwaterbalance resultshouldbe carefully
interpreted, considering that the limited grid resolution may not be sufficient to accurately
simulategrourdwaterdischarge to surface water, and that the model has not been calibrated to
observed flows.
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Inputs | Outputs

oroeced | [

5,000 0 -5 ,000
Current Projected
B Recharge 4 456 3,660
B GW underflow -2,362 -1,673
Drainage, Surface Water -1,261 -751
Well Pumping -8334 -1,251

Water Balance Components
{million gallons peryear)

Figure 6. Current and Projected Groundwater Balance Components.

In this figure, well pumping (also called production) is the amount of water taken dug of t
system through wells (water use). The 50% increase in this component represents the expected
increase in water use due to population growth.

Drainage tosurface water iggroundwatercontribution to surface water features such as
wetland, lakes, andstreams The 40% reduction shown here may have an impact on
maintaining summebasflows and water temperaturdisis cautioned that the model as it is
currently constructed isot specifically designed to provide an estimate as to how much stream
flow will be impacted, but it could be modified to answer specific questions around this topic
in future model runs.

Groundwaterunderflow is the amount afroundwaterthat seeps or discharges into Puget
Sound at the shoreline. This value is influenced by thterdavels in theaquifers and the
reduction shown here represents the impact from project water level decreases. The key
importance to this component is that there has to be enough underflow to provide the pressure
to keep the saltwater/freshwater ifiégee offshore and prevent seawater intrusion.

Rechargds the portion of precipitation or rainfall that infiltrates the ground and reaches the
aquifer. The estimated 20% reduction shown in the water balance accoulisifde change

impacts.

The amounof groundwaterunderflow and discharge gireamss driven by the geological
makeup of thequifer system. Therefore, we have no direct ability to control these budget
components. Rather it is the components of well pumpingesithrgethat we have wre
ability to directly control. We can reduce well pumping by reducing our water use through
aggressive water conservation measures.

Though we cannot control precipitation patterns, we can take measures to eekchaoge
through creative water captuaed return measures (from the rain barrel scale to large scale
infrastructurd and through protectiiand usemeasures such &swv impact developmeand
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protection ofaquiferrechargeareasand othermquiferconservation areas.

Aquifer rechargeareas

Under st andi nayuifar ieahargé system nsdimipsrtant for both groundwater
guantityand quality. Aquiferrechargeareashave geologicand soil conditionswhich allow

surface water infiltration, which also means they are particularly susceptible to

contamination.Increasingimpervious surfacethroughdevelopmenteduceshe amountof

rechargeavailableto the | s | a agdif@rs At the same time, runoff from impervious
surfaces in developedareascontainsincreasedontaminantsefforts to protectandpreserve
thel s | anatwrawstersupplyare warranted,as the resourceghat would be requiredto

clean up after contaminationor to securea newsourcewould beprohibitive.

Wheredevelopmenbverlaysaquiferrechargeareas specialconsiderationsieedto be made
to preservethe volume of rechargeavailableto the aquifer andto protectthe groundwater
from contaminatesuchas nitrates,biocidesand heavymetalsfound in septicsystemsand
stormwaterrunoff. The most extensivelyused aquifer undeties 85% of the Island and
occursunderall zoningclassifications.

To help the City assesschargeareas for special protection or designation, the model was run
to determingechargeareas on the Island.

The Bainbridge Island model results indicatat threas across much of the Bainbridge Island

area may have a critical recharging effechanifersthat are sources of drinking water.

Primary findings include:

- Wells inshallow aquifers(including the Sea Levélquiferand above) may withdraw water
thatoriginates asechargerelatively dose to the well head and is youngkah 100 years
old. See figure belowhich shows theechargeareador shallow aquifers(green squares

Wells in deemquifers(including the GlacieMarine Aquiferand the FletcheBay Aquifer)
may withdraw water that originates @shargerelatively distant from the wellhead and is
greaterthan 100 years old. See figure belaich shows theechargeareador deep
aquifers(crosshatched aréa

Not all groundwateron Bainbridge Iknd comes fromnechargeon Bainbridge Island.

Model results indicate several wells tapping the deageiferswithdraw water that
originates asechargefrom areas on the Kitsap Peninsula and is greater than 1,000 years
old.

Wells in bedrock were not sutated in the Bainbridge Island moded the method of water
particle tracking was not appropriate for fractured bedréttkvever, the bedrock is also
considered a CARAbecause water supply wells have been installed at various depths in
bedrock, and potdd water supply is frommecharge Bedrockrechargearea is shown as
hatched area.
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o City of Bainbridge Island
Madison it Aquifer System Recharge

EXPLANATION
Average annual recharge
from precipitation,
in inches per year
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Surface Water

The surface waters of Bainbridge Island provide aesthetic, recreational, economic, and
ecological benefits to Island citizens. Boating, fishing, and shellfish harvest are important
recreational and e c on ostreams lake harborsi shoredires, anand t he
wetland provide habitat for a diversity of fish and wildlife species.

The harbors and numerous coves around the Island host anchorage, moorage, marinas, boat
launches, waterfront access, and swimming beaches. Eagle Harbihicaphedhosts

marinas which provide permanent moorage for-dbeards and an open water mooring and
anchoring ar e a-alboard comnpity.l| sl andébés | i ve

In addition to providing forage and habitat for salmon, otter, sea lions, and waterfowl and
swimming, boating and fishiner eas f or peopl e, the majority o
adjacent nearshore areas designate@dommercial shellfish growing and harvest aregas

the State Department of Natural Resourdéiany shoreline residents recreatdly harvest

shellfish such as clam and geoduck as Wéle Shoreline Master Plan also regulations

shellfish harvest activities.

Watersheds

Surfacewater flows from high geographicpoints to lower elevationscollecting in streams
and wetland systemswithin the watershed of the Island. Watershedboundariesare
determinedy Islandtopographwhereridgelinesdefinethe boundaries.

Bainbridge Island contains twelve distincatershed with 59 seasonal and perenmstitams
that contribute fresh water uget Soundsee Figure 2.1 below excerpted from the Water
Quality and Flow Monitoring Program Final Monitoring Plan, 20@8ve harbors, twelve
estuarinewetland, one lake, 1,242 acres wétland 965 acres of tidelands (between mean
high and mean lowde), and 53 miles of shoreline comprise the remeirad the surface water

system.

Each surface water featuserves a critical function in preserviigdrologic connectivity
within thewatershed Recent research is finding thaes tiose features thareseasonal such
asephemeral omtermittentstreamsand seasonalifloodedwetlands are critical faunal and
floral habitat providers, biogeochemical processors, and connectivity corridors.
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